The Impact of Disasters and Political Violence on Mental Health in Latin America
This edition of the PTSD Research Quarterly is the first in an occasional series on the epidemiology of trauma around the world. Although there are relatively few general-population studies of trauma and PTSD in Latin America (not reviewed here), a substantial body of work on disasters or political violence exists. The Americas have been vulnerable to catastrophic earthquakes, volcanic eruptions, hurricanes, floods, and other natural disasters. Latin America has also experienced horrific levels of political violence since 1970 (peaking in the 1980s) due to war, insurgencies, counterinsurgencies, and other civil conflicts. The violence has taken many terrifying forms, including massacres and burnings of villages, torture, rapes of women, and ubiquitous "disappearances."
Investigators who have studied mass trauma in Latin America have confronted a myriad of challenges. Damage to the community's infrastructure often makes fieldwork very difficult. Authors sometimes lament the impossibility of selecting research partici pants randomly or assessing them longitudinally. Cross-cultural understanding of PTSD is still in its infancy, a situation that often leads to epistemological debates that rely more heavily on accumulated wisdom than scientific evidence. In their review of the global refugee literature, Hollifield et al. (2007) concluded that the majority of studies have used measures that have limited or untested reliability and validity in refugees. In some studies considered for inclusion here, investigators derived their own measures that have unknown psychometric proper ties, and in a few other studies, investigators used good measures of symptoms but did not assess functional impairment. These shortcomings yield concerns about the generalizability of the entire body of Latin American research to the populations of interest and uncertainties about how well it Fran H. Norris Dartmouth Medical School and National Center for PTSD describes the onset and course of psychopathology over time. The studies reviewed here were selected in part because they did reasonably well in over coming these various research challenges.
This brief review of Latin American research is focused primarily on PTSD, but it would be incom plete without some consideration of other psychiatric and health outcomes. A more detailed review of the consequences of trauma in Latin America was provided by Norris and Kohn (2009) . There are two aspects of PTSD research reflected in the Latin American disaster literature. The first is related to the phenomenology of posttraumatic stress and the cross-cultural validity of the PTSD concept. Norris, Weisshaar, and colleagues (2001) asked 24 Mexican adults to describe, in their own words, the emotions they observed in themselves or others after disasters in their communities. Participants mentioned 14 of the 17 criterion symptoms of PTSD with little or no prompting. Reactions that could not be classified as specific criterion symptoms clustered into three primary sets: acute psychological distress, lasting trauma, and somatic complaints. The "lasting trauma" set contained an abundance of expressions ("always live with the fear," "people stayed traumatized") that could not be classified as specific criterion symptoms but clearly implied that the concept of trauma, more globally defined, was a meaningful one. Norris, Perilla, and Murphy (2001) compared data collected 6 months after Hurricane Paulina from 200 residents of Acapulco to similar data collected 6 months after Hurricane Andrew from 270 non-Hispanic residents of Miami. A four-factor measurement model of PTSD fit the two samples equally well and the factors correlated with exposure severity equivalently, which provided solid empirical evidence of cross-cultural construct validity. More research like this is needed to validate the construct Continued from cover of PTSD in various Latin American populations, but these results from Mexico were promising.
The second area of PTSD research is related to establishing its prevalence after disasters and political violence in Latin America. The application of modern epidemiologic methods to estimating the mental health consequences of disasters in the region began in earnest in response to a confluence of disasters in 1985, including floods and mudslides in Puerto Rico, earthquakes in Mexico and Chile, and a volcano eruption in Colombia. Estimates for communi ties exposed to disasters include: 4% two years after the 1985 Puerto Rican flood (Canino et al., 1990) ; 6% six months after Hurricane Mitch in León, Nicaragua (Caldera et al., 2001 ); 11% in Tegucigalpa, Honduras three months after Hurricane Mitch (Kohn et al., 2005) ; 16% in Moquegua, Peru one year after the 2001 earthquake (Gargurevich, 2006) ; 19% in Santiago housing projects 8-12 months after the 1985 earthquake (Durkin, 1993) ; 32% in Mexico City shelters two months after the 1985 earthquake (de la Fuente, 1990 ); 40% in a resettled community near Lima, Peru four months after the Lomo de Corvina fire (Gargurevich, 2006) ; 14%-46% (at six months) and 8%-19% (at two years) across sites after the 1999 Mexico flood (Norris et al., 2004) ; and 14%-90% across sites among adolescents in Nicaragua after Hurricane Mitch (Goenjian et al., 2001) . Thus, usually, population prevalence of PTSD in the first year postdisaster is in the 10%-20% range but may be considerably higher in sheltered, displaced, or high-risk populations who have particularly intense experiences or ongoing adversities. Acute stress disorder has also been documented after disasters in Latin America (e.g., Sattler et al., 2006) .
The prevalence of PTSD has also been examined in the aftermath of political violence. These studies vary widely in timing of assess ment, and many provided frequency data on various criterion symptoms rather than best estimates of prevalence of disorder. The range of estimates include: 9% current prevalence (symptoms) in a sample of Guatemalans who were repatriated after 12-18 years in Mexico (Sabin et al., 2006) ; 12% current prevalence (symptoms) in a sample of Mayan refugees in Mexico 20 years after fleeing Guatemala (Sabin et al., 2003) ; 18% current prevalence (symptoms) in a sample of violence-exposed immigrants from Central America seen in primary care in Los Angeles (Eisenman et al., 2003) ; 17%-23% in a sample of children from two towns in Colombia (Pérez-olmos et al., 2005) ; 25% male/50% female current prevalence in a sample living in a Nicaraguan war zone (Summerfield & Toser, 1991) ; 29% in a sample of Colombians displaced to another town in the country (Sistiva-Castro & Sabatier, 2005) ; 38% in a Colombian sample 2 years after a guerilla attack (Pineda et al., 2002) ; 52% in an early and influential study of 120 political refugees in Los Angeles (Cervantes, Salgado de Snyder, & Padilla, 1989) ; and 57% current prevalence (symptoms) in a sample of youth in Miami after fleeing Cuba by boat (Rothe et al., 2002) . In general, the levels of PTSD were much higher in these studies than in the disaster studies even though they were often conducted some years after exposure to the violence. Few of these studies adjusted results for functional impairment, and thus prevalence estimates might be inflated. The early and frequently-cited study of Cervantes and colleagues was highly important for calling attention to the problem of PTSD in Central American refugees; however, by current standards, the results are suspect based on the loose criteria and the lack of standardized measures at the time the research was conducted.
Yet, three Colombian studies published since 2002 used DSM-IV criteria and "gold standard" measures and still found substantial prevalence of PTSD, in the range of 17% to 38% (Perez-olmos et al., 2005; Pineda et al., 2002; Sistiva-Castro & Sabatier, 2005 Investigators have sometimes assessed "caseness," undifferenti ated as to the exact nature of the probable diagnosis. The most prominent measure of caseness in Latin American research has been the Self-Reporting Questionnaire (SRQ). For example, Lima and colleagues used the SRQ to establish that 55% of adults living in tent camps after the Armero volcano eruption were probable cases (Lima et al., 1987) ; of those who screened positive on the SRQ, 91% qualified for a psychiatric diagnosis on the basis of a subsequent clinical interview (Lima et al., 1991) . In primary care samples studied after the 1987 earthquake in Ecuador, 45% and 40%, respectively, screened as probable cases (Lima et al., 1992) . In a multisite study of persons exposed to political violence, family members of disappeared persons in Chile and Argentina averaged the highest SRQ scores (Allodi & Rojas, 1985) .
Although children, like adults, have been found to suffer from PTSD, anxiety symptoms, and depression, children also experience distress in forms unique to their developmental stage. For example, many Cuban children who reached Miami after the 1994 exodus showed moderate (23%) or severe (41%) regressive behavior (Rothe et al., 2002) . In Honduras, children of the disappeared were at risk for outbursts (21%), declines in school performance (20%), and bedwetting (16%) (Quirk & Casco, 1994) .
Psychosomatic ailments have also been documented. Adults exposed to the Puerto Rican flood had higher levels of new gastro-intestinal and pseudo-neurological symptoms than did unexposed adults (Escobar et al., 1992) . In a sample of Nicaraguans exposed to war, 57% of men and 86% of women reported psychosomatic symptoms, such as headaches, bodily pains, and dizziness (Summerfield & Toser, 1991) . After the 1999 floods in Mexico, severity of exposure was related to higher cardio-pulmonary, muscular-skeletal, gastro intestinal/urinary, and total health symptoms, but these effects were completely mediated by postdisaster PTSD (Norris et al., 2006) . (Allodi & Rojas, 1985) . Children of the disappeared in Honduras experienced conflicted family relationships and shunning by neighbors and friends (Quirk & Casco, 1994) .
Implications for Intervention
This review of research in Latin America provides compelling evidence that the international health community needs to anticipate and prepare for epidemics of PTSD and other psychiatric disorders after disasters or political violence, especially when the events cause mass casualties and a high degree of community destruction or displacement. The high prevalence in Latin America of psychoso matic expressions of distress calls for renewed efforts to integrate mental health screening and treatment into primary care. As a group, these studies also show that planners must be mindful of social as well as psychological consequences of disasters and mass violence. From this perspective, Norris and Alegria (2005) This study determined the severity of posttraumatic stress and depressive reactions in 158 Nicaraguan adolescents 6 months after Hurricane Mitch and the relationship of these reactions to objective and subjective features of hurricane exposure, death of a family member, forced relocation, and thoughts of revenge. Severe levels of posttraumatic stress and depressive reactions were found among adolescents in the two most heavily affected cities. Severity of posttraumatic stress and depressive reactions and features of objective hurricane-related experiences followed a "dose-of-exposure" pattern that was congruent with the rates of death and destruction across cities. Level of impact (city), objective and subjective features, and thoughts of revenge accounted for 68% of the variance in severity of posttraumatic stress reaction. Severity of posttraumatic stress reaction, death of a family member, and sex accounted for 59% of the variance in severity of depression. Mayan refugees who had been repatriated to Guatemala after spending 12-18 years in refugee camps in Mexico were compared to Guatemalan refugees who were continuing to live in Mexico. In 2001 a cross-sectional survey of adults (> or = 16 years) was conducted with random household sampling proportional to the population size in each of the five repatriation villages surveyed. A total of 179 households (one adult per household) agreed to participate, representing an overall participation rate of 88%, and one-third of all the households in the five communities. The respon dents had personally experienced a mean of 5.5 trauma events and had witnessed a mean of 7.3 other trauma events. of the respon dents, 8.9% met the symptom criteria for PTSD, 17.3% for anxiety, and 47.8% for depression. PTSD was associated with being seriously wounded and with having relatives or friends mutilated. Anxiety was significantly more prevalent among the refugees remaining in Mexico (54.4%) than it was among the repatriated refugees (17.3%). The difference in the prevalence rates was not significant for PTSD (11.8% for refugees remaining in Mexico vs. 8.9% for those repatri ated) or for depression (38.8% for refugees remaining in Mexico vs. One adult (aged > or =16 years) per household (n = 170 respondents) who agreed to participate was included in the analysis, representing an estimated 93% of households. All respondents reported experiencing at least 1 traumatic event with a mean of 8.3 traumatic events per individual. of the respondents, 20 (11.8%) had all symptom criteria for PTSD, 87 (54.4%) had anxiety symptoms, and 62 (38.8%) had symptoms of depression. Witnessing the disappearance of family members, being close to death, or living with 9 to 15 persons in the same home were associated with symptoms of PTSD. There was a protective factor found for lacking sufficient food. Elevated anxiety symptoms were associated with witnessing a massacre, being wounded, and experiencing 7 to 12 traumatic events and 13 to 19 traumatic events. Elevated symptoms of depression were associated with being a woman, being widowed, being married, witnessing disap pearances, experiencing 7 to 12 traumatic events, or experiencing 13 to 19 traumatic events. 
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PILOTS Update • Fall 2009
As this issue has shown, there is an extensive literature on PTSD and other mental disorders in people who have experienced natural or technological disasters or political violence.
The PILOTS Database allows several levels of specificity in searching this literature. As with most searches, best results will be obtained by consulting the PILOTS Thesaurus to identify the most appropriate terms to use. The advice of a reference librarian or other expert searcher will greatly facilitate the search process.
Like most databases, the PILOTS Database employs a hierarchicallystructured indexing vocabulary. Thus a general term like "Disaster" is divided into more specific terms such as "Accidents," "Natural Disasters," and "Technological Disasters"; and under "Natural Disasters" narrower terms such as "Avalanches," "Floods," "Hurricanes," and "Volcanos." The usual indexing practice is to assign the most specific applicable descriptor. Thus a study of the consequences of a volcanic eruption would be indexed under "Volcanos" rather than "Natural Disasters" or "Disasters." So in order to find all literature pertaining to natural disasters one would have to enter multiple descriptors -in the case of the PILOTS Database, 13 narrower terms in addition to "Natural Disasters" itself.
Fortunately, there is a short cut. Clicking on the Search Tools tab reveals four choices, one of which is Thesaurus. Selecting this allows you to type in a word or phrase, and select Alphabetical Index, Hierarchy, or Rotated Index. Then click the Go button and you will see a display of the relevant descriptors. In many cases a descriptor will be followed by a [+] symbol, indicating that there are narrower terms that fall within that descriptor's scope.
A check box next to each descriptor allows you to select one or more to include in your search. And buttons stacked to the left of the list allow you to specify how to combine those terms. You can use AND to narrow your search (by requiring that all the terms you chose be present), oR to broaden it (by searching for any of the terms), or you can "explode" your search to include all the narrower terms in one go.
A PILOTS Database searcher who explodes "Natural Disasters" will be simultaneously searching for "Natural Disasters" and its 13 narrower terms, from "Avalanches" to "Volcanos." An exploded search for "Disasters" will also look for "Accidents," "Natural Disasters," and "Technological Disasters," and all of their subordinate terms: 31 in all. That saves a lot of typing! If your goal is to narrow your search rather than to broaden it, the PILOTS Database can accommodate you. In addition to the 1600-odd descriptors that are listed in the PILOTS Thesaurus, we have established several hundred standard names for specific incidents, persons, and organizations. This means that you can search for papers on the Armero Mudslide (1985) , Hurricane Mitch (1998), or the Mexican Floods (1999), or for any other disaster with a significant presence in the traumatic stress literature.
Unlike the descriptors that we apply to subject content, these identifiers are not formally part of the PILOTS Thesaurus; so we can add them as the need arises, rather than waiting until the next revision of the entire Thesaurus. But because they are treated as descriptors by the CSA Illumina search software, they can be combined with terms from the Thesaurus. So you can enter a search for articles on the occurrence of alcohol abuse among elderly survivors of Hurricane Mitch (de=Hurricane Mitch and de=alcohol abuse and de=aged) and it will lead you to the article by Kohn et al. (2005) described earlier in this issue.
The techniques described in this article will help you to find precisely what you need among the 38,000-odd publications indexed in the PILOTS Database.
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